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Preoperative anxiety and temperament when they are requested to participate in a clinical study by a medical staff member providing anesthesia in an operative situation is dependent on the patient's temperament, disease, and degree of understanding regarding the disease or the surgery [3, 4] . Severe anxiety may cause not only sympathetic nervous system stimulation that may lead to increased blood pressure, but also increased incidence of tachycardia and arrhythmia during the induction of anesthesia, increasing the demand for an anesthetic [1] . Such anxiety is a critical factor in a patient's decision regarding whether or not to participate in a clinical research study. Hence, it is important to investigate various factors relating to participation in clinical studies.
Consistent with the recent trend toward increased social interest in patients' rights, it is necessary to inform patients of their right to refuse to participate in a clinical study and to provide detailed explanation of a clinical study in order to avoid participation of any patients that is not based on sufficient understanding and voluntary consent with respect to the purposes, methods, and expected adverse effects of the study, as well as to ensure protection of a subject's human rights.
Recently, Moerman et al. [5] classified patient temperaments with reference to two items related to the desire to learn about surgery and anesthesia. Patients may be classified as "monitors, " who prefer to gain knowledge regarding the relevant information when they are confronted with a stressful situation, such as a surgery, or as "blunters, " who prefer not to gain knowledge regarding such information [6] . Before an elective surgery, providing a great deal of information about the surgery helps to diminish preoperative anxiety in the former type of patients, while giving as little information as possible, with the exception of necessary details, better aids in diminishing preoperative anxiety in the latter type of patients. Providing a large amount of information regarding a particular surgery to all patients, regardless of the patients' temperament, may increase rather than decrease the anxiety in "blunters. " Furthermore, just as providing ample information about a surgery may increase the preoperative anxiety of a patient depending on the patient's temperament, providing a patient with detailed explanation regarding participation in a clinical study may also increase the preoperative anxiety. The purpose of the present study was to show that the anxiety felt by patients when they are requested to participate in a clinical study related to anesthesia may differ according to patient temperament, as classified by Moerman et al. [5] , in both groups of patients.
Materials and Methods

Study population
After acquiring approval from the Institutional Review Board (2012-05-023), 321 adult patients over the age of 18 with American Society of Anesthesiologists (ASA) physical status class 1 or 2 prior to elective surgery were visited one day before the operation and completed a survey questionnaire (Appendix), after they had been given an explanation of the clinical study described in detail in the survey questionnaire and had consented to participation.
Study design and protocol
Survey questionnaire
The returned questionnaires were reviewed, and 310 questionnaires were analyzed, following the exclusion of questionnaires with missing responses (Fig. 1) . Responding to the questionnaire took less than 30 minutes in all patients in stable condition. The patients experienced no particular difficulties in understanding the questions included in the questionnaire. The patients were assured that they would not be disadvantaged even if they did not consent to participate, and that they could withdraw from the study at any time. In the present study, patient consent was obtained by one senior anesthesia resident who was not involved in the clinical study, had no personal relationship with the patients, and was aware of all the information regarding the clinical study. The confidentiality of personal information was protected, and attention was paid to reduce any physical or mental effects.
Usual State-Trait Anxiety Inventory (STAI)
The patients were requested to choose one response for each of the individual questions of the "usual STAI" developed by Grös et al. [7] .
Patient characteristics and temperament classified by the Amsterdam Preoperative Anxiety and Information Scale (APAIS)
Then, the patients were asked to provide basic information about themselves. Scores for the APAIS were obtained according to the degree of anxiety that the patients felt regarding the anesthesia and the surgery, as well as their desire to learn about the anesthesia and the surgery. The APAIS questionnaire consists of six questions, including four items about the anxiety felt by patients in relation to the anesthesia and surgery, and two items about the desire to learn. The four items related to anxiety were rated on a scale from 1 to 5, with the total score ranging from 4 to 20 points. A higher score indicated a higher level of anxiety. The scores for the two items regarding the desire to learn about the anesthesia and surgery were added up to range from 2 to 10 points. Patients with a score from 2 to 4 points were classified as "blunters, " who do not want to learn about the anesthesia and surgery or who want to learn as little as possible. Patients with The following items of the questionnaire provided information regarding the outline of the clinical study in which the patients could participate; the specific methods; the inhalation anesthetics utilized, with their pros and cons; and the intravenous anesthetics utilized, with their pros and cons. Next, the patients were requested to indicate the degree of anxiety they felt at the time of the request to participate in the clinical study, according to the VAS.
Questions and feelings regarding the clinical study
The patients were requested to rate their level of understanding of the information provided, their thoughts about the clinical studies implemented in South Korea, the specific feelings and degree of anxiety they felt when they were requested to participate, and their reasons for the decision to participate in the clinical study.
Present STAI
The degree of anxiety patients felt was rated using the preoperative "present STAI. " The STAI questionnaire, which is the most frequently used anxiety self-rating method, consists of 20 questions to measure the present or usual anxiety, considering the patient's temperament and situation. Each question is used to rate the degree of anxiety in the present situation on a scale from 0 to 3 points, for a maximum total score of 60 points.
Considering patient temperament classified by the APAIS in the same manner, the difference in the degree of anxiety assessed using the STAI and VAS was investigated between the patients who agreed to participate in the clinical study and those who did not (agreed group and disagreed group, respectively). After patients had completed the survey questionnaire, the degree of anxiety was compared based on the STAI and VAS data as a primary outcome according to the traits in the agreed 
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Preoperative anxiety and temperament and disagreed groups. The degree of anxiety was also compared according to patient sex, past history of operation, ASA physical status class, and education. For the secondary outcome, the patients` understanding, feelings, and responses to the description of the clinical study related to participation according to the traits were compared between the two groups.
Statistics
The statistical process was carried out using Jandel SigmaStat Ⓡ (version 4.0, Systat Software Inc., San Jose, CA, USA) and SPSS version 24.0 (IBM Corp., Armonk, NY, USA) for Windows. The normality of the categorical data from the two groups, such as the VAS and STAI values, was tested, and the data were then analyzed using the t-test and Mann-Whitney method. The independent variables of the nominal data, such as the difference depending on the sex, past history of operation, ASA physical status class, and education, were tested by performing the chisquare test and Fisher's exact test. When comparing the ratios between the two groups, a z-test and the Yates correction method were used. The significance level was P < 0.05 in all cases.
Results
Out of the 310 subjects whose questionnaires were included in the analysis, excluding the subjects with missing questionnaire responses from a total of 321 subjects, 272 subjects were in the agreed group (88%) and 38 subjects were in the disagreed group (12%). The number of male (female) subjects, average age of the subjects, number of patients with ASA class 1 and 2, number of patients who had a past history of operation, and level of education did not significantly differ between the agreed and disagreed groups ( Table 1) .
Comparison of personal traits according to the several variables in the agreed and disagreed groups showed no significant differences, with the exception of the item of education level (Table 2) . Among the patients with a lower educational level (elementary, middle, and high school education), the number of blunters was 57 (79%) and the number of monitors was 32 (59%), indicating that the ratio of blunters was significantly higher (P = 0.026, Table 2 ). 
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Only a small percentage of patients in the agreed group stated that they felt satisfaction or a sense of accomplishment, and all of the monitor and blunter types of patients in the disagreed group stated that they felt anxiety rather than a sense of accomplishment (Table 3 ). In the agreed group, the proportion of blunters who stated that the clinical study increased their anxiety was significantly higher than that of the monitors (P < 0.001, Table 3 ). The proportion of monitors who stated that the clinical study did not increase their anxiety was significantly higher than that of the blunters in the agreed group (P < 0.001, Table 3 ).
In the agreed group, the average scores on the "usual STAI, " representing the anxiety that the patients usually feel, were 24.6 ± 6.7 and 21.9 ± 7.0 in the monitors and blunters, respectively ( Table 3 ). The average scores on the "present STAI, " representing the anxiety that the patients felt at the time of the survey in the agreed group, were 22.9 ± 5.1 and 20.8 ± 5.3 in the monitors and Preoperative anxiety and temperament blunters, respectively (Table 3 ). The VAS scores of the agreed group were 45.2 ± 25.6 and 30.5 ± 25.4 in the monitors and blunters, respectively (Table 3 ). The degree of anxiety measured by "usual, present STAI" and VAS in the monitors who agreed to participate in the clinical study was significantly higher than that of the blunters (P = 0.041 for the "usual STAI, " 0.017 for the "present STAI, " and 0.001 for VAS, respectively, Table 3 ). In the disagreed group, the average "usual and present STAI" scores and VAS were not significantly different in the monitors and blunters (Table 3 ). The degree of anxiety measured by "usual STAI" was not significant compared to that of "present STAI" according to the traits in both groups (data not shown). The patients in both groups had a somewhat good understanding of the clinical study, regardless of their agreement to participate, but many of them had a negative point of view toward the clinical trials conducted in South Korea (Table 4 ). In the agreed group, 69% of the monitors and 60% of the blunters stated that they wanted to contribute to the advancement of medicine (Table 4 ). However, agreement was not significantly dependent on the temperament of the patients ( Table 4 ). The patients in the disagreed group stated that they decided not to participate in the clinical study because of complications or anxiety. They would participate if the clinical study was sufficiently understood (53.9%), if they did not feel anxiety (35.3%), and if the absence of adverse effects (53.9%) was confirmed ( Table 4) . The economic compensation involved in participation in the clinical study had no effect on the patients' decision regarding participation, regardless of temperament (Table 4 ).
Discussion
Various subjective or objective methods have been developed to assess preoperative anxiety. The most frequently used subjective, self-rating method is the STAI scale developed by Grös et al. [7] . Since the STAI consists of about 40 items to measure anxiety considering patients' temperament and situation, it is too timeconsuming to be used in actual clinical settings. According to Miller [8, 9] , patients may be classified by the Miller Behavioral Style Scale (MBSS) with reference to the behavior pattern when confronted with four stressful situations into one group of patients who want to learn about the stressful situations in order to reduce anxiety, and another group of patients who do not want to learn about the stressful situations. Providing a detailed preoperative explanation of surgery or anesthesia to patients who, by temperament, do not want to learn about the surgery or anesthesia may increase rather than decrease their anxiety. However, a patient's temperament is difficult to ascertain through a short preoperative interview in the actual clinical setting. In addition, the details of the MBSS make it complicated to apply to a patient before an elective surgery. Moerman et al. [5] have developed the APAIS as a new preoperative anxiety self-rating method through which a patient's anxiety and temperament may be determined in a simple manner in busy clinical settings. The APAIS may be used with additional explanation as it is adjusted to a preoperative situation. In addition, as the APAIS includes a smaller number of questions, it may be implemented in a short period of time. However, since patients may not distinctively differentiate the fear of anesthesia from the fear of surgery, the preoperative anxiety assessed using the APAIS is extensive, not confined to each type of fear.
In a study conducted with children, Harth and Thong [10] found that a higher level of education is required to accurately understand the purposes and methods of a clinical study and that the psycho-sociological characteristics of the caregivers had a significant effect on the rate of participation in clinical research. Harth et al. [10] also reported that the degree of anxiety and the rate of study participation were higher in introspective and less-educated caregivers with a lower level of social confidence. The present study also showed that the proportion of patients in the agreed group was higher (68%) among patients with a low level of education and lower (32%) among patients with a higher level of education (Table 1 ). In the study by Harth and Thong [10] , a high percentage of patients showed an increased level of anxiety and responded that they did not understand the clinical research because the interview was performed preoperatively in the waiting room during a short period of time. Based on clinical trials conducted in African American patients with prostate cancer, Robinson et al. [11] reported that patients with more knowledge and information about clinical trials showed a higher participation rate, suggesting that the advantages of clinical trials may be positively presented to patients. Robinson et al. [11] also reported that the participation rate was high among patients who were old or who had a moderate or higher level of education, from a socioeconomic point of view. In the present study, in contrast to the prediction that the participation rate might be higher in the monitors with a stronger desire for information than in the blunters, the participation rate was significantly higher in the blunters with a lower education level (P = 0.026, Table 2 ). This difference is presumed to be related to the large differences in the health insurance system and medical expenses between the US and South Korea. Fair sharing of healthcare expenses and reasonable benefit in kind are key functions of the national health insurance scheme in South Korea. The health insurance system is well established, and covers the whole population. As the study of Robinson et al. [11] was conducted considering only the socioeconomic aspects, not the temperament of the patients, further studies may need to be conducted in this regard.
The patients made the decision regarding participation when they did not sufficiently understand the clinical research,
indicating that the decision was not based on adequate understanding and voluntary agreement. In the present study, on the other hand, the patients made the decision with regard to participation after they were given sufficient explanation from an anesthesia resident on the day before the surgery with adequate time for consideration, and thus the patients well understood the clinical study described in detail in the survey questionnaire.
Tait et al. [12] reported that about 12% of patients who declined to participate in a clinical study stated that they had insufficient time for decision-making and that about 3% of the patients felt that they were coerced into participating. In the present study, the clinical study described in the survey questionnaire was explained to the patients not on the day of surgery, when the patients might feel anxious, but on the day before the surgery, so that the patients could learn about the clinical study in a comfortable setting. All information that could identify a patient was removed. The patients were requested to respond to the survey items immediately after making the decision regarding participation to eliminate external factors to the greatest possible extent. Mingus et al. [13] acquired subjects' participation after providing sufficient time to consider the decision (20 to 30 minutes), excluding all coercive factors.
Salomons et al. [14] reported that the likelihood of participating in a clinical trial was higher among patients who had a past history of operation, young patients, patients with a systemic disease, patients with another type of pain, patients who had a long period of time before surgery, and tall patients. Salomons et al. [14] also reported that the participation ratio was low if the study method was extraordinary. In the present study, no significant difference was found in the participation rate between patients with a past history of operation and patients without a past history of operation ( Table 2) .
The anxiety felt by the subjects in both groups was measured by the anxiety measurement method developed by Grös et al. [7] . Even though a higher proportion of the blunters than of the monitors expressed anxiety regarding the clinical study (P < 0.001, Table 3 ), the anxiety felt by subjects was significantly higher in the monitors than in the blunters on the "usual, present STAI" scores and VAS scores for patients in the agreed group (Table  3) . However, no significant differences were observed in the disagreed group (Table 3) . It is not clearly known whether these methods of measuring anxiety had an effect on the decision regarding participation in the clinical study. In addition, on the basis of the finding that explanation of the clinical study significantly increases anxiety in the blunters in comparison with the monitors in the disagreed group, the proportion of monitors who participate in the clinical study may be further increased if the monitors have a full understanding of the clinical study (Table 4) .
In the present study, 46% of the monitors and 61% of the blunters in the agreed group responded that they did not understand the clinical study well, as did 50% of the monitors and 38% of the blunters in the disagreed group (Table 4) . However, on the basis of the finding that explanation of the clinical study significantly increased anxiety in the blunters, the proportion of blunters who participate in the clinical study may be decreased if the blunters obtain a full understanding of the clinical study (P < 0.001, Table 4 ). With regard to the reasons for agreement to participate, 69% of the monitors and 60% of the blunters stated that they wanted to contribute to the advancement of medicine, while 28% of the monitors and 25% of the blunters stated that they expected to receive medical service of good quality (Table 4) .
Sammons et al. [15] reported a participation rate of 59%. The participation rate in the present study 87.8%, which was higher than that in study conducted by Sammons et al. [15] . The rate of refusal to participate was low in the present study, probably because the specific information regarding the clinical study was easily and clearly understood by the patients through the use of the questionnaire. The purpose of the clinical study was to compare the results of two different anesthetic methods. When it was explained to the patients that both of the anesthetic methods, intravenous anesthesia and inhalation anesthesia, were the methods normally used by the hospital, the patients readily agreed to participate in the clinical study, recognizing that the study was almost risk-free. It was also explained that the intravenous anesthetic, propofol, is a drug that has been used in South Korea for a long time, which helped the patients obtain a better understanding of the study and to make the decision regarding participation. However, the information and data for the complete objectors, who refused not only to participate in the study but also to participate in the survey, were not available. Therefore, the rate of participation should have been calculated by considering the complete objectors from the initiation of the survey.
It is also important that a doctor who has no involvement with the implementation of preoperative treatment or anesthesia is employed to obtain consent regarding participation so that the patients may not feel psychologically pressured with regard to participation. The result that 75% of the monitors and 46% of the blunters responded that they would not participate in the clinical study even if they might economically benefit from the study indicated that economic compensation is not an effective compensation measure because the health insurance system has been well established and medical expenses are low in South Korea (Table 4) .
The results of the present study showed that both the patients who agreed to participate in the clinical study and those who disagreed experienced psychological burdens for various reasons. To decrease the psychological burden of the patients, researchers should allow at least 20 minutes for review of the questionnaire, and should provide a detailed explanation of a VOL. 70, NO. 3, JuNe 2017 Preoperative anxiety and temperament clinical study in a relaxed and noncoercive environment [13] . In particular, making it clear that a patient who is requested to participate in a clinical study may refuse participation without any disadvantages may reduce the psychological burden that patients may experience. However, the temperament of a patient may be quickly investigated in advance to allow selection of a different approach, such as not providing detailed explanation of clinical research to a patient with a blunter type of temperament who may experience increased rather than decreased anxiety with such an explanation.
There are several limitations of the current study. First, this survey was provided to patients enrolled to receive one of two low-risk anesthesia techniques. The setting of the clinical study may potentially influence a subject's comfort level with the provision of anesthesia. Factors such as the experience of the individual research project (high-or moderate-risk study) may significantly impact responses. Second, given the small number of refusal responses reported in this study, it is unlikely that a significant difference would have been observed between the two groups. Third, the survey tool developed by our author group has not been formally validated. Finally, data were not collected for patients who did not return the surveys. This is a potential source of selection bias since the responses may have differed in those not returning surveys.
In summary, both traits of the patients who agreed and disagreed to participate in a clinical study were influenced by psychological burdens. The anxiety of the monitors who agreed to participate in a clinical study related to anesthesia was significantly higher than that of the blunters. Factors relevant to participation should be identified. In addition to temperament, the education level of the patients affects the rate of participation in a clinical study. Although the situations of patients may not be schematized using a single scale, a study plan should be established by obtaining consent from patients in the best way possible. Obtaining consent for participation by quickly understanding patients' temperament with a convenient method, and considering factors that may reduce the participation rate, will be required. Preoperative anxiety and temperament ★ Check the degree of anxiety right now at this moment 0 100
Study Explanation
Agreed patient
Please select the reason for your participation in the clinical study.
(Multiple selection possible)
